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Hydrogen storage composition for providing supply 

of hydrogen useful in e.g. mobile power source 
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grains of magnesium with grain boundaries having 
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BASIC ABSTRACT: 

WO 2005100624 Al UPAB : 20060125 
NOVELTY - A hydrogen storage composition (CI) comprises a 
particulate alloy (al) containing grains of magnesium. The 
grain boundaries contain phases having nickel (less than 
or equal to5, preferably less than or equal to2, especially 0.01 - 
1 weight%) and non-nickel transition metal (less 
than or equal to5, preferably 0.01 - 0.5, especially 0.01 - 0.2 
weight%) . 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for 
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the following: 

(1) preparation of (CI) involving melting the magnesium, 
nickel and the at least one non-nickel transition 

metal to form an alloy, cooling the molten alloy to produce 
a solid alloy and processing the solid alloy to produce 
particles of the desired size; and 

(2) an apparatus fo* providing, on demand, a replenishable 
supply of hydrogen, comprising container containing (CI) ; device 
for adjusting the pressure within the container; device for 
adjusting the temperature of the contents of the container (18) ; 
and controller for pressure adjusting device and/or the temperature 
adjusting device. 

USE - For providing, on demand, a replenishable supply of 
hydrogen; in a mobile power source, stationary power source 
(claimed) 

ADVANTAGE - The composition provides more active hydrogen 
storage material, and thus provides a replenishable supply of 
hydrogen . 
TECHNOLOGY FOCUS: 

INORGANIC CHEMISTRY - Preferred Components: The 
particles of the alloy have an average size of less than 
500 microns. The non- nickel transition 
metal is Pt, Pd, Ru, 

Ir, Ag, Au, Cu, Co and/or W (preferably 
Pt, Pd, Ru, Ir and/or Ag) . 

The magnesium is in the form of a hydride. Preferred Process: The 
melted alloy is cooled by casting and processed by powder spray 
atomization. The solid alloy is processed by 
grinding and milling. The milling is carried out under an 
atmosphere comprising hydrogen to produce magnesium hydride. 
Preferred Apparatus: The controller controls the temperature 
adjusting device to heat (CI) to 100 - 350degreesC; and controls 
the pressure adjusting device to adjust the pressure in the 
container to 1 - 10 bar (10-2 - 10-1 kPa) to absorb or 
desorb hydrogen in (CI) . 

ORGANIC CHEMISTRY - Preferred Components: The 
particles of the alloy have an average size of less than 
500 microns. The non- nickel transition 
metal is Pt, Pd, Ru, 

Ir, Ag, Au, Cu, Co and/or W (preferably 
Pt, Pd, Ru, Ir and/or Ag) . 

The magnesium is in the form of a hydride. Preferred Process: The 
melted alloy is cooled by casting and processed by powder spray 
atomization. The solid alloy is processed by 
grinding and milling. The milling is carried out under an 
atmosphere comprising hydrogen to produce magnesium hydride. 
Preferred Apparatus: The controller controls the temperature 
adjusting device to heat (CI) to 100 - 350degreesC; and controls 
the pressure adjusting device to adjust the pressure in the 
container to 1 - 10 bar (10-2 - 10-1 kPa) to absorb or 
desorb hydrogen in (CI) . 
EXTENSION ABSTRACT: 

EXAMPLE - Magnesium (99.9 g) and nickel (1 g) 
together with palladium (0.2 g) were weighed out, (the 
excess of magnesium was present to compensate for the approximate 
1% vapor loss experienced during melting) and melted in a 
pre-dried, heated Alumina crucible under 250-300 mbar (2.5x10-3 - 
3x10-3 kPa) Ar in after initial evacuation at 10 - 5 torr. Melting 
time was approximately 10 minutes, and the melt was kept in the 
molten state for the shortest time that allowed complete 
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dissolution and mixing, about 2 minutes. The molten charge was then 
cast into a copper chill mould from lOOdegreesC above the melting 
point. The recovered ingot was cleaned, and reduced to a crude 
powder under Ar before being transferred to an IFW Dresden for 
milling under hydrogen for greater than 100 hours. Hydrogen 
absorption and desorption measurements were carried on the 
composition at varied temperatures . Hydrogen absorption was carried 
out using H2 gas at a pressure of 10 bar (10-1 kPa) . Hydrogen 
desorption was carried out using H2 gas at a pressure of either 1 
bar or 50 mbar (1x10-2 - 5x10-3 kPa) . The results showed that the 
composition absorbed hydrogen to levels in 

excess of 6 weight% in less than 60 minutes at temperatures as low as 
250degreesC and desorbs hydrogen fully within 30 minutes at 
temperatures as low as 275degreesC. Additionally, exhibited the 
favorable characteristics of readily absorbing and desorbing 
approximately6 weight% of hydrogen at less than 300degreesC after 
multiple absorption desorption cycles. 
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[I, A] ; G01N0033-20 
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BASIC ABSTRACT: 

WO 2002075305 Al UPAB: 20050527 
NOVELTY - A rare earth magnet alloy ingot comprising 27-34 
mass% of rare earth metals, 0.7-1.4 mass% of boron and 
transition metals including iron is placed in a 

reduced-pressure atmosphere. The ingot is subsequently placed in a 
hydrogen atmosphere, and the hydrogen absorption behavior of the 
ingot is determined in hydrogen atmosphere . 

DETAILED DESCRIPTION - A rare earth magnet alloy ingot 
comprising (in mass%) rare earth metals (27-34) , selected 
from yttrium, lanthanum, cerium, praseodymium, neodymium, samarium, 
europium, gadolinium, terbium, dysprosium, holmium, erbium, 
thulium, ytterbium and/or lutetium; boron (0.7-1.4) and a 
transition metal including iron is placed in a 

reduced-pressure atmosphere. The ingot is subsequently placed in a 
hydrogen atmosphere and the hydrogen absorption behavior of the 
ingot is determined. Thus, the quality .of the ingot is determined. 
INDEPENDENT CLAIMS are included for: 

(1) Production of rare earth magnet alloy ingot, by 
determining quality of the ingot and removing ingot having an 
undesirable quality during production of magnet; 

(2) Rare earth magnet alloy ingot which is placed in the 
reduced-pressure atmosphere of 8xlOE(-4) - lxlOE(-2) Pa. The ingot 
is subsequently placed in hydrogen atmosphere at a pressure of 
101-160 kPa and at 283-313 K. The hydrogen absorption behavior of 
the ingot is determined by a period of time between a time when the 
ingot is placed in the hydrogen atmosphere and a time when an 
amount of hydrogen absorbed reaches 1% of the 

maximum absorbable amount of hydrogen in the 

alloy of 200-2400 seconds and a maximum hydrogen absorption rate of 
the alloy of lxl0E(-4) - 1.2xlOE(-3) mass%/seconds; and 

(3) A rare earth magnet produced from the rare earth magnet 
alloy ingot. 

USE - For determining quality of rare earth magnet alloy 
ingot, used for producing rare earth magnet (claimed) . 

ADVANTAGE - The quality of the ingot is determined by 
evaluating the ingot itself. Thus, the time required for producing 
the ingot is reduced and production cost is also reduced. Since the 
ingot with an undesirable quality is removed during production of 
magnet, the ingot is produced efficiently. The pyrites size of the 
alloy powder after completion of hydrogen decrepitation and 
magnetic characteristic of the magnet produced from the ingot are 
accurately predicted by elevating the ingot itself. Thus, the 
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sintered magnet produced has excellent magnetic characteristics 
, such as residual magnetic flux density, coercive force and 
magnetic energy product. 

TECHNOLOGY FOCUS: 

INORGANIC CHEMISTRY - Preferred Method: The ingot is 
coarsely crushed and placed in reduced-pressure atmosphere. The 
ingot is placed in a hydrogen atmosphere at 273-373 'K. It is 
produced by a rapid-cool casting method, such as strip casting. The 
hydrogen absorption behavior of the ingot is determined by 
measuring a time-elapsed change in an amount of hydrogen 
absorbed in the ingot from a time when the ingot is placed 
in the hydrogen atmosphere. The time when an amount of 
absorbed hydrogen reaches 1% of a maximum amount 
of hydrogen absorbable in the alloy is 100-1800 
seconds and maximum hydrogen- absorption rate of the alloy is 
1.2xl0E(-4) - 1.5xlOE(-3) mass%/seconds . 

EXTENSION ABSTRACT: 

EXAMPLE - Neodymium (in mass%) (33.4), boron (1.1), aluminum 
(0.4), copper (0.03) and iron were mixed to prepare an 
alloy. The alloy was melted, poured into a tundish and then onto a 
roll. The periphery velocity of the roll was controlled to 0 . 8 
m/second, to regulate the average cooling rate of the molten alloy 
within lOOOdegreesC to 400degreesC/second. The cast alloy was 
collected in a product container. The container was cooled and the 
average cooling rate within 800-600degreesC was controlled to 
0.5degreesC/sec. The obtained cast alloy pieces had an average 
thickness of 0.35 mm. Subsequently, the obtained cast alloy was 
subjected to hydrogen decrepitation. Fragments of the alloy pieces 
were introduced into an apparatus and the apparatus was sealed. The 
interior of the apparatus was adjusted to an atmosphere of 
lxlOE(-3) Pa and the fragments were maintained in the atmosphere 
for 3 hours. Subsequently, the atmosphere was changed to a hydrogen 
atmosphere of 14 0 kPa and the inner temperature was maintained at 
303 K. The change in pressure inside the apparatus was measured. 
Based on the obtained data, the amount of hydrogen 
absorbed in the alloy at various times were plotted on a 
graph to obtain time-elapsed change in the amount of the 
hydrogen absorbed. The period of time between 

start of the hydrogen pressurization and time when the amount of 

absorbed hydrogen reached 1% the maximum absorbed 

amount of the alloy was calculated as 280 seconds. The maximum • 

hydrogen-absorption rate was calculated as 8.3xlOE(-4) mass%/sec. 

The treated alloy was further pulverized into a 

powder having an average particle size of 3.2 

micron. The powder was molded in a magnetic field, and the 

resultant compact was sintered to produce a sintered magnet. The 

sintered magnet had magnetic characteristics such as residual 

magnetic flux density of 1.29 T, coercive force of 867 kA/m and 

magnetic energy product of 331 kJ/m3 . 
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BASIC ABSTRACT: 

EP 1174385 A2 UPAB : 20060118 
NOVELTY - An aggregate of metal matrix 
particles (5) and an aggregate of added component 
particles (6) are subjected to mechanical 
alloying or mechanical grinding to form 
hydrogen absorbing 'alloy powder (1) comprising 
metal matrix (2) and added components (3) . The 
particle size (D) of metal matrix 
particles and particle size (d) of 

added component particle satisfies specific relation. 

DETAILED DESCRIPTION - An aggregate of metal 
matrix particles (5) and an aggregate of added component 
particles (6) are subjected to mechanical 
alloying or mechanical grinding to form 
hydrogen absorbing alloy powder (1) comprising 
metal matrix (2) and added components (3) . The 
particle size (D) of metal matrix 
particles and particle size (d) of 

added component particle satisfies the relation d at most 
D/6. 

INDEPENDENT CLAIMS are also included for: 

(1) hydrogen absorbing alloy powder, 

which is an aggregate of alloy particles each including a 
magnesium (Mg) matrix and several ultrafine particles 
dispersed in it; and 

(2) a hydrogen storing tank, containing the hydrogen 
absorbing alloy powder, for mounting in a vehicle. 

The Mg matrix comprises several Mg crystals having grain 
size Dc of 1.0-500 microns. The ultrafine 
particles have particle size do of 10 

nm at most dO at most 500 nm and is selected from nickel, 

iron, vanadium, manganese, titanium, copper, aluminum, 

palladium, platinum, zirconium, gold, silver, 

cobalt, molybdenum, niobium, chromium, zinc, 

ruthenium, rhodium, tantalum, iridium 

and tungsten ultrafine particles or their alloys. 

USE - For fuel cell electric vehicles. 

ADVANTAGE - The milling time of hydrogen 
absorbing alloy powder is shortened remarkably. 

DESCRIPTION OF DRAWINGS - The figure shows the 
hydrogen absorbing alloy powder. 

Hydrogen absorbing alloy powder (1) 
Metal matrix (2) 

Added components (3) 

Aggregate of metal matrix particle (5) 
Aggregate of added component particles (6) 
TECHNOLOGY FOCUS: 

INORGANIC CHEMISTRY - Preferred Property: The metal 
matrix particle has size D at least 3 
microns and the added component particle has 
particle size d at most 500 nm. 

The ultrafine particles have particle 
size do at least 100 nm. The content (Gp) of ultrafine 
particle is 0.1 atom% at most Gp at most 5.0 atom%, 
preferably 0.3 atom% at most Gp at most 3.0 atom% . 

Preferred Particles: The ultrafine particle 
comprises several nickel and iron ultrafine 
particles. 
EXTENSION ABSTRACT: 
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L24 12 SEA ABB = ON PLU=ON L22 AND L23 

(£2^ QUE ABB=ON PLU=ON MU(W)M OR MICROMETERS OR MICRON# 

L26 8 SEA ABB = ON PLU=ON L24 AND L25 

^L27^ 12 SEA ABB=ON PLU=ON L24 OR L26 
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EXAMPLE - An aggregate of magnesium particles (as 
metal matrix particles) having a purity of 99.9% 
and a particle size (D) of 10 microns 
and aggregate of iron particles (as added 
component particles) having a purity of 99.9% and 
particle size of (dO) of 2 0 nm were prepared. The 

mixture powder was placed into a container having a volume of '80 ml 
of a ball mill together with 18 balls having a diameter of 10 mm 
and subjected to ball milling with the inside of the container 
maintained at a hydrogen gas atmosphere of 2.0 MPa under conditions 
of a container-rotational speed of 780 rpm and milling time of 15 
minutes. The hydrogen absorbing alloy powder 

was recovered and dehydrogenated. The rate of hydrogen absorption 
was high and hydrogen storage capacity was large. 
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INT. PATENT CLASSIF.: 

MAIN: H01M010-26 
BASIC ABSTRACT: 

TW 428334 A UPAB : 20050526 
NOVELTY - Continuous cyclic pulverization process for 
fabricating hydrogen storage alloys used in negative electrodes of 
nickel metal hydride batteries. The 

hydride -dehydride pulverization method is designed as the type of 
continuously cyclic hydride -dehydride pulverization, in which 
hydrogen absorbed by the pulverized 
hydrogen storage alloys is heated and is released. 
Another set of hydrogen storage alloys is used as the hydrogen 
absorption source so as to have the cyclic effects of hydride and 
dehydride. In this manner, the cyclic utilization of hydrogen can 
be effective and the hydrogen storage alloys are 
continuously pulverized. The particle- 
size distribution of powder is concentrated and the ratio 
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occupied by powder having size smaller than 100 microns 
is more than 90%. 

USE - Under appropriate control of hydrogen absorption 
temperature, pressure and time, the hydrogen storage alloys 
are directly pulverized into powder, which is required 
for fabricating negative electrodes of nickel 
metal hydride batteries, after one time of hydrogen 
absorption process. 

ADVANTAGE - The multi benefits, such as decreasing 
production cost and enhancement of environment protection, can be 
obtained. The conventional mechanically roughly shattering or 
finely grinding is not used in this process and only 
hydride -dehydride pulverization method is used. 
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BASIC ABSTRACT: 

WO 2000020328 Al UPAB : 20050705 
NOVELTY - A hydrogen storage composition has a hydrogenated 
state to liberate hydrogen and a dehyrogenated state to 
absorb gaseous hydrogen where the former state 

includes a hydrided composition of lithium and an element selected 
from a metal which forms a hydride, an element E which 
forms a solid solution with lithium or at least a metal 
and E. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included 
for the production of a source of hydrogen gas comprising: 

(a) liberating hydrogen from a composition at elevated 
temperature with formulation of the dehydrogenated state of the 
composition; and 

(b) removing the liberated hydrogen and regenerating 
hydrogenated state by exposing the dehydrogenated to hydrogen gas. 

USE - For use as a reduction agent in many reactions such as 
in the production of borates or silanes. 

ADVANTAGE - The Li -based hydride has other elements so that 
it becomes usable for reversible hydrogen storage. Li-Be-hydrides 
are easily fabricated and exhibit outstanding reversible 
hydrogenation performance. 
TECHNOLOGY FOCUS: 

INORGANIC CHEMISTRY - Preferred Composition: The hydrided 
composition comprises lithium and a metal, lithium and an 
element E or lithium and a metal and an element. It is 
represented by formula (I) : 
LixMyHz (I) 
x = 1-5; 
y = 1-3; 
z = x+2y 
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It is preferably represented by formula (II) ; 
Li5Be3Hll (II) 

The molar ratio of Li to element E is 7:1-1:2. The hydrided 
composition is a hydrided mechanically alloyed 
composition of lithium and E which is in particulate form 
having been ball milled to a fine particulate 
size below 100 nm. 

Preferred Metal: The metal does not form 
an intermetallic compound or solid-state solution with lithium. It 
is Be, Mg, Ti, V or Zr. 

Preferred Element: The element E is C, B, Si, P, Zn, Mn, M 0 
Ni, Fe, Cr, Cu, Al, Ca, Na or K. ^ 

Preferred Method: The elevated temperature is 100-300 
degreesC. Exposing is carried out at 100-350 degreesC under a 
hydrogen pressure of 5-60 atmospheric The method comprises ball milling a 
lithium component selected from elemental lithium or lithium' 
hydride with a metal, an element E or both to form a 
lithium-based composition and, when necessary or desired, 
hydrbgenating the lithium-based composition. 
EXTENSION ABSTRACT: 

EXAMPLE - Li5Be3Hll hydride was fabricated by ball milling 
lithium hydride and beryllium which were sealed under argon 
atmosphere in a vial of hardened steel with steel balls. The system 
was evacuated and kept under vacuum for 10 minutes. It was heated 
to 270 degreesC and hydrogen was admitted reaching a pressure of 30 
atmospheres. A hydrogen capacity of 8 weight% was achieved. The x-ray 
diffraction pattern of the material after hydrogenation has no 
traces of free lithium hydride, beryllium or beryllium hydride, 
which confirms formation of a different, complex structure. After 
releasing 8 weight % hydrogen, i.e., decomposition, the material again 
consisted of lithium hydride and beryllium. X-ray diffraction 
patterns are obtained reversibly for the hydrogenated and 
dehydrogenated states of the material. 
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TITLE: Method for filling hydrogen 

absorbing alloy in hydrogen 

storage apparatus - involves mixing alloy powder 

of hydrogen absorption property with metal 

binder to form globular particles which 

are then granulated and activated 
DERWENT CLASS: E36; JO 6; M22; P53; Q69 

INVENTOR: MORI T 

PATENT ASSIGNEE: (TOYT-C) TOYOTA JIDOSHA KK 

COUNTRY COUNT: 1 

PATENT INFORMATION: 
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PATENT NO KIND APPLICATION DATE 

JP 11311400 A JP 1998-120450 19980430 

PRIORITY APPLN. INFO: JP 1998-120450 19980430 

INT. PATENT CLASS IF. : 
IPC RECLASSIF. : B22F0001-00 [I, A]; B22F0001-00 [I,C]; B22F0009-02 

[I,C]; B22F0009-04 [I, A]; C01B0003-00 [I, A] ; 
C01B0003-00 [I,C]; C22C0014-00 [I, A]; C22C0014-00 
[I,C]; F17C0011-00 [I # A] ; F17C0011-00 [I,C] 

BASIC ABSTRACT: 

JP 11311400 A UPAB: 20050409 

NOVELTY - An alloy powder (1) of hydrogen absorption property 
is mixed with a resin or metal binder (2) to form 
globular particles which are subsequently 
granulated. The granulated alloy is 

filled in a hydrogen storage apparatus and activated (7) . 

USE - In hydrogen storage apparatus (claimed) for performing 
absorption and release of hydrogen. 

ADVANTAGE - The filling property of the hydrogen 
absorbing alloy increases with apparent increase in 
particle size by granulation. The 

particles in the hydrogen storage apparatus get rearranged 

on activation, thus reducing distortion of container by dilation. 

Thermal conductivity of the dispersed metal binder is 

improved. DESCRIPTION OF DRAWING (S) - The figure is an explanatory 

drawing of filling method of hydrogen absorbing 

alloy. (1) Hydrogen absorbing alloy; (2) 

Metal binder; (3) Mixer; (4) Molding press; (5) Granulator; 
(6) Storage container; (7) Activated particles; (10) 
Filled layer. 

DOCUMENTATION ABSTRACT: 
JP11311400 
USE 

In hydrogen storage apparatus (claimed) for performing 
absorption and release of hydrogen. 
ADVANTAGE 

The filling property of the hydrogen 
absorbing alloy increases with apparent increase in 
particle size by granulation. The 

particles in the hydrogen storage apparatus get rearranged 

on activation, thus reducing distortion of container by dilation. 

Thermal conductivity of the dispersed metal binder is 

improved. 

NOVELTY 

An alloy powder (1) of hydrogen absorption property is mixed 
with a resin or metal binder (2) to form globular 
particles which are subsequently granulated* The 
granulated alloy is filled in a hydrogen storage 
apparatus and activated (7) . 

DESCRIPTION OF DRAWING (S) 

The figure is an explanatory drawing of filling method of 
hydrogen absorbing alloy. (1) Hydrogen 
absorbing alloy; (2) Metal binder; (3) Mixer; (4) 

Molding press; (5) Granulator; (6) Storage container; (7) Activated 
particles; (10) Filled layer. 
INORGANIC CHEMISTRY 

Preferred Method: The metal binder of flake-shape 
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has higher heat conductivity than the metal alloy. The 
metal powder of heat conductive property is chosen from two 
or more kinds of metals like copper, aluminum, 
nickel and occupies a volume percent of 5-20 in the 
hydrogen storage apparatus (6) . 
FILE SEGMENT: CPI; GMPI 
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PRIORITY APPLN. INFO: JP 1997-310561 19971112 
INT. PATENT CLASSIF. : 
IPC RECLASSIF. : C22C0019-00 [I, A]; C22C0019-00 [I,C]; H01M0010-24 

[I,C]; H01M0010-30 [I, A]; H01M0004-24 [I, A]; 
H01M0004-24 [I,C]; H01M0004-38 [I, A]; H01M0004-38 
[I,C]; H01M0004-62 [I, A]; H01M0004-62 [I,C] 

BASIC ABSTRACT: 

JP 11144722 A UPAB: 20050521 

NOVELTY - By hydrogenation pulverised grinding of ingot ABx 
where A and B are metals and 1.5^x^2.5, the 
hydrogen absorbing alloy powder of 10-75 jam 
mean particle diameter having Laves phase is 
obtained. The hydrogen absorbing alloy and 
binder are included in electrode active metal layer. 

USE - For hydrogen absorbing alloy 
electrode used as cathode plates in nickel hydrogen 
storage battery. 

ADVANTAGE - Increases capacitance and life cycle of battery 
due to usage of mean particle diametered 
hydrogen absorbing alloy powder. - DESCRIPTION OF 
DRAWING (S) - The figure shows the graph representing the mean 
particle diameter of the hydrogen 
absorbing alloy powder. 

DOCUMENTATION ABSTRACT: 
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JP11144722 
USE 

For hydrogen absorbing alloy electrode 
used as cathode plates in nickel hydrogen storage 
battery. 

ADVANTAGE 

Increases capacitance and life cycle of batt'ery due to usage 
of mean particle diametered hydrogen 
absorbing alloy powder. 

NOVELTY 

By hydrogenation pulverised grinding of ingot ABx where A and 
B are metals and 1.5^x^2.5, the 
hydrogen absorbing alloy powder of 10-75 |im 
mean particle diameter having Laves phase is 
obtained. The hydrogen absorbing alloy and 
binder are included in electrode active metal layer. 

DESCRIPTION OF DRAWING (S) 

The figure shows the graph representing the mean 
particle diameter of the hydrogen 
absorbing alloy powder. 
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APPLICATION DATE 
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BASIC ABSTRACT: 

JP 11097002 A UPAB: 20050521 

NOVELTY - Hydrogen absorbing alloy powder 
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(10) comprises spherical and non-spherical hydrogen 
absorbing alloy particles (14,16) with grain size 
of 30 urn or less and non- spherical hydrogen 
absorbing alloy particles (18) with grain 
size of 100 jam or less. Spherical alloy particle 
is about 3 vol% of powder. 

USE - For metal hydride storage batteries such ds 
nickel- hydrogen compound storage battery. 

ADVANTAGE - Degree of filling and conductivity are improved 
by using spherical alloy particles with high 
mechanical strength. The non- spherical particles 

undergo pulverisation as a result of charge and discharge cycle to 

form spherical particles. DESCRIPTION OF DRAWING (S) - The 

figure illustrates hydrogen absorbing alloy 

electrode. (10) Hydrogen absorbing alloy 

powder; (14) Spherical hydrogen absorbing alloy 

particle; (16,18) Non-spherical hydrogen 

absorbing alloy particles. 

DOCUMENTATION ABSTRACT: 
JP11097002 
USE 

For metal hydride storage batteries such as 
nickel- hydrogen compound storage battery. 
ADVANTAGE 

Degree of filling and conductivity are improved by using 
spherical alloy particles with high 
mechanical strength. The non- spherical particles 

undergo pulverisation as a result of charge and discharge cycle to 
form spherical particles. 
NOVELTY 

Hydrogen absorbing alloy powder (10) 
comprises spherical and non- spherical hydrogen 
absorbing alloy particles (14,16) with grain size 
of 30 urn or less and non-spherical hydrogen 
absorbing alloy particles (18) with grain 
size of 100 urn or less. Spherical alloy particle 
is about 3 vol% of powder. 

DESCRIPTION OF DRAWING (S) 

The figure illustrates hydrogen absorbing 
alloy electrode. 

(10) Hydrogen absorbing alloy powder 

(14) Spherical hydrogen absorbing alloy 
particle 

(16,18) Non-spherical hydrogen absorbing 
alloy particles. 
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The procedure is a combination of hydride grinding and 
vibration, and consists of loading the alloy into a sealed chamber, 
evacuating the said chamber to 0.1-1.0 Pa, filling it with gaseous 
hydrogens to create a hydrogen pressure of 0.5MPa for a specific 
time, and removing the prod, from the chamber. The alloy is 
introduced into the chamber with the steel grinding spheres (4-10mm 
dia.), and the chamber is hydrogen pressurised together with the 
application of vibration at 45Hz and 4mm amplitude. After the 
hydrogen has been absorbed, the chamber is 

evacuated and heated to 190 deg.C. to remove any residual hydrogen. 
Finally, the chamber and its contents are cooled and the 
alloy powder (and grinding spheres) are removed. 

USE/ADVANTAGE - In powder metallurgy to prepare 
ferromagnetic alloys based on iron and mangenese, containing 
one or more rare earth metals. The process is simplified 
and the productivity is simplified. - In an example, the KS37-L 
alloy (36.7 weight% Sm and Co the remainder) was treated as 
described above for 15 minutes. This produced powder with a 4.0 
mu.m mean particle size. 
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ABSTRACT: 

Magnesium alloys are extremely attractive candidates for hydrogen storage 

applications since they can potentially absorb hydrogen 

between 3 and 8 weight%. The purpose of this work is to understand the 

microstructural and the magnetic properties for 3d-transition 

***metal*** and magnesium alloys with the difficult to alloy by the 

conventional method due to the pos . value of mixing enthalpy. We 

successfully formed alloys of iron or cobalt, and 

magnesium powders with a wide range of compns. by mech. 

***alloying*** and characterized synthesized alloys with an X-ray 

dif f ractometer, a TEM, an SEM-EPMA and a vibration sample magnetometer. 

The obtained Fe-Mg alloys containing less than 25 atomic% Mg were 

single phase bcc with expanded lattice parameter. The average powder 

***particle*** size changes with Mg composition The magnetization 

of the samples showed a linear dilution with content of Mg. The opposite 

variations in lattice parameter and the coercive force with Mg content 

were observed On the other hand, we observed markedly broadened XRD lines from 

***Co*** -Mg alloy compds. The microstructure of these powders implies 

that the alloy could be partially amorphized or changed into a 

nanostructure as expected from microscopy and an XRD results. 
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Energy Technology) 

Section cross-reference (s) : 56, 72 

ABSTRACT : 

Amorphous MgNi , MgO . 9TiO . INi , and MgO . 9Ti0 . INiAlO . 05 compds . were prepared 
by mech. alloying and evaluated as metal hydride 

electrodes. The MgO . 9TiO . INiAlO . 05 electrode retains 67% of its initial 

discharge capacity (404 mA-h/g) after 15 cycles, compared to 54% for 

MgO.9TiO.lNi and 34% for MgNi. This confirms the synergetic effect 

between Ti and Al that improves the cycling stability of the MgNi -based 

metal hydride electrode. XPS shows the presence of Ti02 and A1203 on the 

MgO. 9TiO. INiAlO. 05 particles. These 2 oxides prevent the 

accumulation of Mg(OH)2 on the particles during cycling as 

suggested by XRD analyses and cyclic voltammetry expts. Also, from the 

evolution with cycling of the ratio of the H diffusion coefficient to the 

***particle*** radius (D/a2) , MgO . 9TiO . INiAlO . 05 appears less 

sensitive to pulverization. This is in accordance with an increase of 

the maximal amount of H absorbed in MgO . 9TiO . INiAlO . 05 

before a significant decay in capacity occurs. A MgO . 9TiO . INiAlO . 05 

electrode with large particles (diameter >150 . 

***rnu*** .m) had a capacity decay rate similar to that of a 

com. LaNi5-type alloy, .apprx.0.2% per cycle, under controlled charging 

conditions . 
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ABSTRACT : 

The claimed alloy powder is an aggregate of alloy particles 
containing a H-absorbing metal matrix, e.g., Mg, and a 
plurality of dispersed metal hydroxide fine particles, where 
the matrix comprises a plurality of H-absorbing metal 
crystals having grain size D = 1.0-500 .mu.m and the 
metal hydroxide fine particles have grain size d 

10-800 nm. The alloy powder provides rapid H absorption and desorption 

at low temperature and large H absorption amount and is especially suitable for 

fuel-cell automobiles. 
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Copyright .COPYRGT. 2004 INIST-CNRS. All rights 
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Microstructure and hydrogen absorption- 
desorption properties of Mg- 

TiFe . sub . 0 . sub . . . sub . 9 . sub . 2Mn . sub . 0 . sub . . . sub . 0 
.sub. 8 composites prepared by wet mechanical 
mill i ng 

KONDO Toshihiko; SHINDO Kazuhiko; ARAKAWA 
Masayasu; SAKURAI Yoji 

NTT Microsystem Integration Laboratories, NTT 

Corporation, 3-1 Morinosato-Wakamiya, 

Atsugi-shi, Kanagawa 243-0198, Japan; NTT Energy 

and Environment Systems Laboratories, NTT 

Corporation, 3-1 Morinosato-Wakamiya, 

Atsugi-shi, Kanagawa 243-0198, Japan 

Journal of alloys and compounds, (2004), 375, 

283-291, 17 refs. 

ISSN: 0925-8388 

Journal 

Analytic 

Switzerland 

English 

INIST-1151, 354000112103 000470 
The microstructure and hydrogen 
absorption-desorption properties of the Mg-50 
weight % TiFe . sub . 0 . sub . . . sub . 9 . sub . 2Mn . sub . 0 sub 
sub. 0. sub. 8 composites prepared by wet 
mechanical milling of Mg and 

TiFe . sub . 0 . sub . . . sub . 9 . sub . 2Mn . sub . 0 . sub . . . sub . 0 
.sub. 8 powders in n-hexane were evaluated. With 
increasing milling time and/or rotation speed, 
the average particle and crystallite 
sizes of Mg and TiFe . sub . 0 . sub . . . sub. 9 . sub. 2Mn. s 
ub. 0 . sub. . . sub. 0 . sub. 8 reduced and the 
TiFe . sub . 0 . sub . . . sub . 9 . sub . 2Mn . sub . 0 . sub . . . sub . 0 
.sub. 8 phase was uniformly distributed in the Mg 
matrix. After activation, all composites 
absorbed hydrogen at 25 
°C, and the hydrogen absorption- 
desorption properties were improved with 
increasing the degree of dispersion of the 
TiFe . sub . 0 . sub . . . sub . 9 . sub . 2Mn . sub . 0 . sub . . . sub . 0 
.sub. 8 phase in the as -milled composite. A 
composite milled at 600 rpm for 80 h 
absorbed hydrogen of nearly 
3.5 weight% at 25 °C and started to desorb 
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CLASSIFICATION CODE: 



CONTROLLED TERM: 



hydrogen around 300 °C under hydrogen 
pressure of 0.1 MPa. These good hydrogen 
absorption-desorption properties are due to the 
high degree of dispersion of 

TiFe . sub . 0 . sub . . . sub . 9 . sub . 2Mn . sub . 0 . sub . . . sub . 0 

.sub. 8 phase, the introduction of micro- cracks 

and the formation of 

TiFe . sub . 0 . sub . . . sub . 9 . sub . 2 . sub . - 

. sub.xMn.sub.O.sub. . . sub. 0. sub. 8 and a-Fe 

phases. We also found that the formation of 

TiFe . sub . 0 . sub . . . sub . 9 . sub . 2 . sub . - 

. sub.xMn. sub. 0 . sub. . . sub. 0 . sub. 8 and a-Fe 

phases affects the thermodynamic stability of 

the resultant hydride. 

001D11F; Applied sciences; Metals, Metallurgy, 
Materials science; Chemical properties, 
Electrochemical properties 

001D11C03; Applied sciences; Metals, Metallurgy, 
Materials science; Metallic material 
transformation 

240; Metals, Metallurgy, Materials science 
Micros tructure; Desorption; Mechanical 
alloying; Particle size; 

Microcrack; Absorption; Thermodynamic stability; 
Hydrogen; Metal matrix composite; 
Hydrides; Composite material; Titanium alloy; 
Iron alloy; Magnesium 
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Nanocrystalline hydrogen 
absorbing Mg-Ni alloy 
processed by mechanical (ball) 
milling. 

Bystrzycki, J. (Inst. Mat. Technol . /Appl . 
Mechanics Military University of Technology, 
Warsaw 49 00-908, Poland); Czujko, T. ; Varin, 
R.A.; Oleszak, D.; Durejko, T. ; Darlewski, W.; 
Bojar, Z.; Przetakiewicz, W. 
Reviews on Advanced Materials Science v 
December 2003 2003. p 450-454 
Reviews on Advanced Materials Science v 
December 2003 2003. p 450-454 
ISSN: 1606-5131 
2003 
Journal 
Experimental 
English 

A nearly single-phase Mg2Ni alloy obtained by 
ingot metallurgy was mechanically 
(ball) milled for 20 h in two types of ball 
mills: Fritsch and Spex with the objective of 
obtaining nanocrystalline powders suitable for 
subsequent hydrogenation in gaseous hydrogen. 
The powders processed in both ball mills are 
characterized by quite similar average powder 
particle size which is within the range 
of 1-3 0 mum and the average nanograin size of 
the Mg2Ni phase which is on the order of 7 nm as 
roughly estimated from the Scherrer formula. 
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However, X-ray diffraction (XRD) spectrum from 
the Spex powder gives some evidence of partial 
amorphization of the Mg2Ni phase as opposed to 
the Fritsch powder. Hydriding tests of both 
powders investigated in an automated Sieverts 
apparatus have shown that the Fritsch powder 
exhibits faster hydriding kinetics than its Spex 
counterpart. The overall kinetics of hydrogen 
sorption for the faster absorbing Fritsch powder 
seems to be roughly in the same range as 
reported in the literature since it absorbs 
about 2.7 weight% of hydrogen after 1800 s (30 
min) . The differences in the hydriding kinetics 
between the Fritsch and Spex powders are 
discussed in terms of the presence of the 
partially amorphized Mg2Ni phase as well as the 
presence of higher density of embedded MgNi2 
particles in the Fritsch powder which 
can act as catalysts for hydrogen sorption, 
differences in the contamination from Fe 
pick up and MgO impurities content during 
milling in both powders, difference in the 
expansion of unit cell volume and mill -dependent 
different deformation mechanisms of powder 
particles (e.g. twinning vs. dislocation 
accumulation) . $CPY 2003 Advanced Study Center 
Co. Ltd. 13 Refs. 

CLASSIFICATION CODE: 933.1 Crystalline Solids; 542.2 Magnesium and 

Alloys; 802.3 Chemical Operations; 804 Chemical 
Products Generally; 534.2 Foundry Practice; 
536.1 Powder Metallurgy Operations 

CONTROLLED TERM: *Nanostructured materials; X ray diffraction 

analysis; Amorphization; Density (specific 
gravity) ; Reaction kinetics; Particle 
size analysis; Grain size and shape; Magnesium 
alloys; Absorption; Hydrogen; Ball milling; 
Ingots; Powder metallurgy 

SUPPLEMENTARY TERM: Hydrogen absorbing alloy; 

Ingot metallurgy; Nanocrystalline powders; 
Hydriding kinetics 
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Ni cp; MgNi; Fe; Mg*0; MgO; O cp; Co; Mg-Ni 
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The effect of MgNi. sub. 2 intermetallic compound 
on nanostructurization and amorphization of 
Mg-Ni alloys processed by controlled 
mechanical milling 
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Department of Mechanical Engineering, University 
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281-295, 47 ref s . 
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Journal 
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INIST-1151, 354000118116690500 
Two Mg-Ni alloys with 27.9±11.1 and 
57.5±0.8 at% Ni, fabricated by 
ingot metallurgy (IM) and containing 
.eqvsim.9 and .eqvsim.79 vol% of the MgNi.sub.2 
phase, respectively, were ball (mechanically) 
milled in a magnetic Uni-Ball-Mill 5 under 
controlled shearing mode for 10, 30, 70 and 100 
h. The evolution of the microstructure of milled 
powders is presented. It is observed that the 
Mg.sub.2Ni phase undergoes a partial 
amorphization in the Mg-Ni alloys 
containing .eqvsim.79 vol% of the MgNi.sub.2 
phase while no amorphization of Mg.sub.2Ni is 
observed in the alloy containing only .eqvsim.9 
vol% of MgNi.sub.2. The results are rationalized 
in terms of the enthalpy effects based on the 
application of Miedema ! s semi -empirical model to 
the phase changes in ball-milled intermetallics 
and the critical nanograin size required to be 
formed in the Mg.sub.2Ni phase before triggering 
its amorphization, which is enhanced by the 
presence of hard MgNi.sub.2 phase during ball 
milling. The milled powders of 27.9±11.1 at% 
Ni alloy, after long-term 
milling for 100 h, did not 
absorb hydrogen. 

001B80A20; Physics; Materials science 
001B80A05Y; Physics; Materials science 
8120E; 8116B 

Amorphization; Mechanical 

alloying; Experimental study; Powder 

metallurgy; Ball mill; Particle 

size distribution; Microstructure; Enthalpy; 

Semiempirical method; Phase transformations; 

Intermetallic compounds; Nickel 

alloys; Nanostructured materials; Magnesium 

alloys; Binary alloys 

Transition element alloys 
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***absorbing*** intermetallic compds. LnMx (x = 4.0-6.5; Ln = rare 
earth metal; M = Ni, Pe, Cr, Co, 
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***size*** 2-20 .mu.m, applying the powders or 
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as anodes show good high-rate discharge characteristics. 
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ABSTRACT : 

The alloy powders contain 2.1-47.2% Ni, 0.1-16.3% of transition 
***metal*** selected from Ti, V, Mn, Pe, Zr, and Cu, and 
balance Mg; and have a Mg crystal grain matrix, containing fine 
***particles*** having average diameter £20 nm inside the Mg 
grains or at the boundaries among the grains. The alloys may also 
contain no Ni when the transition metal is Ti, V, Mn, 
and/or Fe. The alloy powders are prepared by mech. 

***alloying*** of raw material powders in ball mills in H. The alloy 
powders may be used in fuel cells for automobiles. 
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The mechanical alloying 

process has been applied to preparing f.c.c. 

NiTiH3 solid solution alloy powders using a 

room- temperature rod mill under a reactive 

hydrogen gas atmosphere. The 

mechanically alloyed powders 

have been characterized by means of X-ray 

diffraction, optical microscopy, scanning 

electron microscopy, transmission electron 

microscopy and chemical analysis. During the 

first few kiloseconds (11 ks) of the rod milling 

time, the coarse powder particles of 

Ni and Ti disintegrated into several 

particles that have fresh surfaces. 

These fresh or new surfaces are very active and 

able to absorb hydrogen gas, 

so that h.c.p. Ti reacts completely with the 
hydrogen gas to form f.c.c. TiH2 with grain 
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A new low hydrogen overvoltage cathode has been 
developed by using a composite-coating method. 
In the coating process, Raney nickel alloy and a 
hydrogen absorbing alloy are 
uniformly dispersed in a modified Watts type 
bath and electroplated on to a cathode 
substrate. During the plating, 
pulverized Raney nickel alloy 
and the hydrogen absorbing 

alloy are co-deposited on the substrate with 
nickel ions. The deposited nickel forms a nickel 
matrix and strongly adheres the Raney nickel 
alloy and the hydrogen 
absorbing alloy. The microscopic 
structure of the coaling is dendritic, that 
enables the co-deposited Raney nickel alloy 
particles and the hydrogen 
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expose to the surface effectively 
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JP 1990-229902 



199008 
31 



PATENT CLASSIFICATION CODES: 
PATENT NO. CLASS PATENT FAMILY CLASSIFICATION CODES 



JP 04112458 



ICM 
ICS 
IPCI 
I PGR 



[ICM, 5] ; H01M0004-38 [ICS, 5] 
[I,C*]; H01M0004-38 [I, A]; 
[I,C*]; H01M0004-24 [I, A]; 
[I,C*] ; H01M0004-26 [I, A] 



H01M004-24 
H01M004-38 
H01M0004-24 
H01M0004-38 
H01M0004-24 
H01M0004-26 
ABSTRACT : 

The anodes have a layer of pulverization-resistant 1st H- 

***adsorbing*** alloy powder on top of a layer of a 2nd H- 

***absorbing*** alloy powder. Preferably, the 1st alloy powder has 

***particle*** diameter d >150 .mu.m and the 

2nd alloy has d <150 .mu.m. The manufacture of the anodes 

includes £1 H absorbing-desorbing cycle at -10 

to +100° in (0.5-10) -MPa H to pulverize the 

***alloys. *** Batteries using MmNi4 . 5MnO . 2CoO . 3 (Mm = misch metal) 
anodes comprising coarse- and fine-particle layers had longer 
cycle life than control batteries. 



SUPPL. TERM: 



INDEX TERM: 



INDEX TERM: 



INDEX TERM: 



battery hydrogen absorbing anode; 

misch metal nickel hydrogen anode; 

manganese nickel cobalt hydrogen 

anode; pulverization prevention hydrogen 

absorbing anode 

Anodes 

(battery, hydrogen-absorbing 

alloy, manufacture of pulverization-resistant) 
1333-74-0, Hydrogen, uses 
ROLE: USES (Uses) 

(alloys containing adsorbed, anodes from, preventing 

pulverization of, in batteries) 
82150-66-1P 

ROLE: DEV (Device component use); PREP (Preparation); 
USES (Uses) 

(hydrogen -absorbing, anodes , 
manufacture of, for batteries) 
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HCAPLUS COPYRIGHT 2 007 ACS on STN 
1992:219653 HCAPLUS 
116:219653 

Entered STN: 31 May 1992 
Manufacture of iron-boron-rare earth 
metal alloy powder for anisotropic bond 
magnets 

Saito, Hiroshi; Fujimori, Hiroyasu 

Seiko Electronic Components, Ltd., Japan 

Jpn. Kokai Tokkyo Koho, 6 pp. 

CODEN : JKXXAF 

Patent 

Japanese 

C22C033-02 
B22F009-04 
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ADDITIONAL: 
CLASSIFICATION: 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



C22C038-00 

56-4 (Nonferrous Metals and Alloys) 
Section cross-reference (s) : 77 
1 



PATENT NO. 



JP 03219041 



JP 07033521 
PRIORITY APPLN. INFO. 



KIND DATE 



19950412 



APPLICATION NO. 



19910926 JP 1989-106791 



JP 1988-165440 



PATENT CLASSIFICATION CODES: 
PATENT NO. CLASS PATENT FAMILY CLASSIFICATION CODES 



DATE 



198904 
26 



Al 



198807 
01 



JP 03219041 



ICM C22C033-02 
ICS B22F009-04 
ICA C22C038-00 
IPCI C22C0033-02 
B22F0009-02 
IPCR B22F0009-02 
B22F0001-00 
C22C0033-02 
C22C0038-00 



[ICM, 5]; B22F0009-04 [ICS,5]; 
[ICS,5,C*]; C22C0038-00 [ICA, 5] 
[I,C*]; B22F0009-04 [I, A] 
B22F0001-00 
C22C0033-02 
C22C0038-00 



[I, A] 
[I, A] 
[I, A] 



; H01F0001-06 [I,A] 

La, Ce, 
and optionally Co 



[I,C*] ; 
[I,C*] ; 
[I , C*] ; 
H01F0001-032 [I,C*] ; 

ABSTRACT: 

The Pe alloys contain rare-earth metals (Y, 
Nd, Pr, Sm, Tb, Dy, and/or Ho) 8-30, B 1-10, 

<20 atomic%. Powder of the Fe alloys for bond magnets are manufactured 
by fast cooling a melt of the alloys, hot rolling, ball 
***milling*** to give a particle size of 3-200 . 
***rnu*** .m or self -powdering of the alloys after 
***absorbing*** H at 1-50 kg/cm2, followed by ball milling to 
give a particle size of 3-200 .mu.m 

Thus, (Nd0.9Y0. 1) 14Fe81B5 alloy powder was manufactured by fast cooling of 
the molten alloy on a high-speed ball mill, hot rolling the resulting 
ribbons at 650° and 80% draft, and further milling to .apprx.100 . 
***rnu*** .m. The hot-rolled ribbons of' the alloy showed 

magnetic remanence 8.0 kG, coercive force 8.4 kOe, and the maximum magnetic 
energy product (BH)max 13.0 MGOe. 



SUPPL. TERM: 
INDEX TERM: 

INDEX TERM: 
INDEX TERM: 



neodymium iron boron alloy powder; magnetic property 

neodymium iron alloy 

Magnets 

(anisotropic boron- iron-neodymium-yttrium alloy 
powder for) 
Coercive force, magnetic 
Magnetic energy product 
Magnetic remanence 

(of anisotropic boron- iron-neodymium-yttrium alloy) 
97348-09-9P 109711-77-5P 129781-30-2P 
129781-34-6P 
129809-66-1P 
141252-29-1P 
141252-32-6P 



129781-32-4P 
129809-65-0P 
141252-28-0P 
141252-31-5P 



129809-64-9P 
141252-27-9P 
141252-30-4P 
141252-33-7P 
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141252 -34 -8P 141252 -35-9P 141252 -36-0P 
141252 -37-1P 141252 -38-2P 

ROLE: PEP (Physical, engineering or chemical process); 
PREP (Preparation) ; PROC (Process) 

(manufacture of powdered, for bond magnets) 
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1987:589308 HCAPLUS 
107:189308 

Entered STN: 14 Nov 1987 

Metal binder bonded rare earth alloy powder 
magnets 

Takeshi ta, Takuo; Watanabe, Muneaki; Ogawa, 
Tamotsu 

Mitsubishi Metal Corp., Japan 

Jpn. Kokai Tokkyo Koho, 5 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

H01F001-08 
B22F009-04 

77-4 (Magnetic Phenomena) 
Section cross-reference (s) : 55 
1 



PATENT NO. 



JP 62137809 



JP 06066175 
PRIORITY APPLN. INFO. 



KIND 



B 



DATE 



APPLICATION NO. 



19870620 JP 1985-279797 



19940824 



JP 1985-279797 



DATE 



198512 
12 



198512 
12 



PATENT CLASSIFICATION CODES: 
PATENT NO. CLASS PATENT FAMILY CLASSIFICATION CODES 



JP 62137809 



I CM 
ICS 
IPCI 

IPCR 
ECLA 



H01F001-08 
B22F009-04 

H01F0001-08 [ICM,4]; H01F0001-032 [ICM,4,C*]; 

B22F0009-04 [ICS, 4]; B22F0009-02 [ICS,4,C*] 

H01F0001-032 [I,C*]; H01F0001-06 [I, A] 



H01F001/06D 
ABSTRACT : 

The title process with a metal binder is characterized by H2 absorption 
of a rare earth alloy in a vessel, pulverization of the alloy in H2 or an 
inert gas, pressing of the alloy fine powder mixed with a metal binder 
powder to a form, and heat treatment of the pressed form in a vacuum for 
degassing. Thus, a Ndl3 . 5Dyl . 5Fe77B8 alloy was 
***pulverized*** to 5.7 .mu.m in average 
***particle*** size in a ball mill pot in which H2 was 

introduced to 2 atmospheric A Cu powder (99.9% in purity and <300 mesh in 

***particle*** size) 34 vol% was added to the alloy powder. 

The mixture was pressed to a cube at 2.5 ton/cm2 and 15 kOe in magnetic 

field and degassed by heating at 3°/min to 600°. The 

magnet had improved magnetic characteristics and bonding. 
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SUPPL. TERM: 



INDEX TERM: 



INDEX TERM: 



INDEX TERM: 



INDEX TERM: 



INDEX TERM: 



INDEX TERM: 



INDEX TERM: 



rare earth alloy powder bonded magnet; metal 
binder bonded magnet; pulverization hydrogen 
absorbed rare earth alloy; oxidn preventive 
pulverization; degassing hydrogen alloy powder 
metal binder; neodymium dysprosium 
iron boron alloy; copper powder binder ' 
Magnets 

(bonded, pulverization and degassing of rare earth 
alloy powders for) 
Desorption 

(hydrogen, of rare earth alloy-metal binder mixture 

in bonded magnet manufacture) 
Rare earth alloys, nonbase 
ROLE: USES (Uses) 

(oxidation-preventive pulverization and hydrogen 

degassing of, in bonded magnet manufacture) 
Size reduction 

(pulverization, of rare earth alloys with hydrogen, 

in bonded magnet manufacture) 
93268-62-3, Boron 8, dysprosium 1.5, iron 77, 
neodymium 13.5 (atomic) 
ROLE: PRP (Properties) 

(bonded magnets from powders of) 
7429-90-5, Aluminum, uses and miscellaneous 
7439-92-1, Lead, uses and miscellaneous 7440-50-8, 
Copper, uses and miscellaneous 7440-66-6, Zinc, uses 
and miscellaneous 
ROLE: USES (Uses) 

(bonded magnets from rare earth alloy powders with) 
1333-74-0, Hydrogen, uses and miscellaneous 
ROLE: USES (Uses) 

(oxidation-preventive pulverization of rare earth 

alloys with, in bonded magnet manufacture) 
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STN FORMAT: 

ORIGINAL : 
PRIORITY APPLN. INFO.: 
SOURCE : 

INT. PATENT CLASS IF. : 
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SECONDARY: 



JP 1984-186016 19840905 
JP59186016 Showa 
JP 1984-186016 19840905 

PATENT ABSTRACTS OF JAPAN (CD-ROM) , Unexamined 
Applications, Vol. 1986 



H01M004- 
H01M004- 



38 
26 
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ABSTRACT : 

PURPOSE: To produce a hydrogen- absorbing 

electrode which is chemically stable to a liquid electrolyte and 
from which hydrogen -absorbing alloy 

particles are not separated even after repeated absorption 
and release of hydrogen by coating the alloy particles 
with metallic nickel and fixing the coated 
particles to a conductive supporter. 
CONSTITUTION: Hydrogen -absorbing microcapsules 
prepared by coating particles of a hydrogen- 
absorbing alloy with metallic nickel 
have the same hydrogen- absorbing and releasing 
ability as the alloy, can be easily made to absorb 
hydrogen and can be easily compressed and molded. The alloy 
particles firmly adhere to each other through nickel 
in a molded body prepared by subjecting thus prepared 
hydrogen- absorbing microcapsules to compression 

molding. Therefore, even after charge and discharge are repeated, 
the alloy particles are not pulverized 

and they are not separated from the electrode. Accordingly, a 
hydrogen- absorbing electrode satisfying all 

necessary requisites can be produced by selecting a proper alloy 
according to the condition of battery operation and coating 
particles of the alloy with metallic 

nickel by nonelectrolytic autocatalysis plating before 
pressing and fixing the particles to a conductive 
supporter. 

COPYRIGHT: (C) 1986 , JPO&Japio 



L51 ANSWER 16 OF 17 HCAPLUS COPYRIGHT 2 007 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
ENTRY DATE: 
TITLE : 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

INT. PATENT CLASSIF. : 
MAIN: 
SECONDARY: 
CLASSIFICATION: 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



1986:208569 HCAPLUS 
104 :208569 

Entered STN: 14 Jun 1986 

Hydrogen- storage sheets 
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Toyota Central Research and Development 

Laboratories, Inc., Japan 

Jpn. Kokai Tokkyo Koho, 4 pp. 
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Patent 

Japanese 

C08J005-18 
C08K003-08 

38-3 (Plastics Fabrication and Uses) 

Section cross-reference (s) : 56 
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PATENT NO. 
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APPLICATION NO. 
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[ICM,4]; C08K0003-08 [ICS, 4]; 
[ICS,4,C*] 

[I, A]; C08J0005-18 [I,C*]; 
[I,C*]; C08K0003-08 [I, A] 



JP 60262830 ICM C08J005-18 

ICS C08K003-08 
IPCI C08J0005-18 
C08K0003-00 
IPCR C08J0005-18 
C08K0003-00 
ABSTRACT : 

An easy-handling H- storage sheet is prepared by dispersing a metal 
or an alloy which reversibly absorbs or release H 
into a polymeric medium. Thus, 10 g hydrogenated La-Ni 
***alloy*** was pulverized (particle diam 

. 10 and mixed with 20 g siloxane (KE 471 RTV) and formed into a 
100 -p. sheet evolving 15 L H when heated. 



SUPPL. TERM: lanthanum alloy nickel hydrogen storage; siloxane 

sheet hydrogen storage 
INDEX TERM: Siloxanes and Silicones, uses and miscellaneous 

ROLE: USES (Uses) 

(sheets, containing lanthanum-nickel alloy, for 
hydrogen storage) 
INDEX TERM: 62602-85-1 

ROLE: USES (Uses) 

(powdered, siloxane sheets containing, as hydrogen- storage 
sheets) 

INDEX TERM: 1333-74-0, uses and miscellaneous 

ROLE: USES (Uses) 

(storage of, lanthanum-nickel alloy in siloxane 
sheets for) 
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I CM 
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[ICM,4]; H01M0004-38 [ICS/4] 
[I, A]; H01M0004-38 [I,C*] 



H01M004-26 
H01M004-38 
H01M0004-26 
H01M0004-38 
ABSTRACT : 

H- absorbing anode is prepared by press forming, with 
optional addition of a polymer binder, of ultrafine powder of a H- 
***absorbing*** alloy (£lu diameter) . H- 

***absorbing*** alloy may be selected from multicomponent alloys mainly 

containing Ti-Ni, rare earth metals, Mg-Ti, Ca-Ti, Ti- 

★** Fe *** t Ti-Co, Ti-Cr, Ti-Mn, Ti-Zr, etc. This prevents 

deformation and cracking of the anode by repeated charging and 

discharging and results in extended cycle life of batteries using the 

anode. Thus, 100 g mixture of 99.5% Ti and Ni (2:1 atomic ratio) 

was melted in Cu crucible by arc discharge in Ar and evaporated in Ar containing 

H to form ultrafine (<>±\x diameter) particles. 

Alloy powder was mixed with a fluororesin dispersion (solid matter 3-5% 
of alloy) , and the paste was coated on both sides of a punched 
***metal*** plate, pressed, and dried. Battery using the anode and 
NiOOH cathode showed only 10% decrease of capacity after 150 cycles with 
50 mA/g currents. Control battery using mech. 
***pulverized*** alloy powder in the anode showed 30% 
decreased after 70 cycles. Gas pressure was much lower in the battery 
having the anode according to invention. 



SUPPL. TERM: 
INDEX TERM: 

INDEX TERM: 

INDEX TERM: 
INDEX TERM: 



anode hydrogen titanium nickel alloy; battery hydrogen 

storage anode 

Anodes 

(battery, hydrogen -absorbing 

nickel-titanium alloy, manufacture and performance of) 
12196-72 -4P 12740 -56 -6P 

ROLE: DEV (Device component use); PREP (Preparation); 
USES (Uses) 

(anodes , hydrogen-absorbing, 

for batteries, manufacture and performance of) 

1333-74-0, uses and miscellaneous 

ROLE: USES (Uses) 

(anodes, lanthanum-nickel alloy containing absorbed, 
for batteries) 

9004-32-4 

ROLE: USES (Uses) 

(binder, in manufacture of hydrogen- 
absorbing anodes for batteries) 
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